A novel model of image acquisition and processing for holistic quantification of angiogenesis disrupted by application of mainstream and sidestream cigarette smoke solutions.
Angiogenesis is a vital process in the growth of new blood vessels from pre-existing vasculature. Among several approaches being used for studies related to angiogenesis, chicken chorioallantoic membrane assay (CAM) is an excellent model system. However, its utility has been limited due to difficulty in quantifying putative angiogenic and anti-angiogenic response to an experimental compound in an objective and quantifiable manner. Herein, we report a novel approach of image acquisition and processing for better evaluation of neovascularization. The effects of mainstream cigarette smoke solutions (MSCSS) and sidestream cigarette smoke solutions (SSCSS) from different commercially available cigarettes on angiogenesis were quantified, using CAM assay. Different gross and nanometer scale topographies of CAMs were quantified, which are vital for 3D image scrutiny and can precisely enumerate angiogenesis. Pattern formation of blood vessels, diameter, area and 3D surface roughness of CAMs were substantially disrupted by application of cigarette-smoke extracts. An important point revealed in our study that SSCSS appeared to be significantly more toxic than MSCSS with respect to their effects on angiogenesis. This new imaging technique combined with other modalities, will provide a robust platform to optimize trial design and more patent studies in angiogenesis.